The patient-centered medical home (PCMH) shows promise for improving care and reducing costs. We sought to reduce the uncertainty regarding the time and cost of PCMH transformation by quantifying the direct costs of transforming 57 practices in a medical group to National Committee for Quality Assurance (NCQA)-recognized Level III PCMHs.
time, effort, and costs involved. Such information is critical to primary care providers engaged in decisions about whether (or when) to commit to PCMH transformation so that they can anticipate the demands and allocate resources accordingly in order to ensure minimal disruption of patient care and the practice's financial health. Many primary care physicians will likely be facing this question as the Medicare Access and CHIP Reauthorization Act of 2015 comes into effect in 2017, as PCMH recognition from a national third-party program is an avenue that guarantees physicians following the Merit-Based Incentive Payment System (MIPS) pathway full credit in the Clinical Improvement Activities portion of the MIPS score. 12 The few studies investigating costs associated with PCMH transformation have been limited to specific aspects of the PCMH model, for example, the additional staff needed 13 or direct personnel costs associated with staffing the PCMH functions, 14 or to specific contexts such as the Veterans Health Administration (VHA). 15 One case study of 2 small, independent primary care practices that had already deployed many of the PCMH principles did report overall time and costs associated with their efforts to obtain National Committee for Quality Assurance (NCQA) recognition, estimating these at 500 hours and $46,000, respectively, which the authors concluded would be prohibitive for most small practices. 16 Another small study, looking at 3 pediatric practices and 1 family medicine practice in North Carolina, estimated the cost of successfully obtaining recognition by the NCQA as a level 3 PCMH under the 2011 criteria at $11,453-15,977 per full-time provider; at the practice level this would range from approximately $34,000 for a practice with 2.5 full-time providers to Ͼ$120,000 for a practice with 10.5 full-time providers. 17 However, none of these results is generalizable to the context in which growing numbers of primary care practices deliver care: a large physician network affiliated with a hospital or integrated health care delivery system. 18, 19 We address this gap in the evidence with data collected from a network whose practices underwent PCMH transformation in 2010 to 2012.
Methods

Setting
HealthTexas Provider Network is the fee-for-service ambulatory care provider network affiliated with Baylor Scott & White Health, a not-for-profit health care system in north and central Texas. It includes Ͼ250 primary care, specialty care, and senior health centers and Ͼ1000 physicians in the Dallas-Fort Worth area. All HealthTexas primary care practices (except the senior health centers) implemented a common electronic health record between 2006 and 2008. 20 In late 2009, HealthTexas's board of directors passed a resolution requiring all primary care practices to obtain NCQA PCMH recognition. HealthTexas created a corporate PCMH resource, appointing a director and hiring PCMH specialists to coordinate this effort. Other corporate resources supporting this work included (1) an informatics and disease management team, which was responsible for designing and programming the changes in the electronic health record to support PCMH model workflows and to capture the data necessary to meet the NCQA performance measurement and reporting requirements; (2) a clinical informatics team, which developed and produced those reports; (3) physician champions, who conducted the NCQA-required chart audits and educated HealthTexas physicians on the PCMH model and the workflow and documentation changes necessary to support it; and (4) the Care Coordination resource, which targets wellness, prevention, care transitions, and chronic disease management for high-risk patients.
By December 2012, HealthTexas had 57 level 3 and 3 level 2 NCQA-recognized PCMHs (2008 criteria). In May 2016, 56 of the original PCMHs had renewed (33 under the 2011 criteria and 23 under the 2014 criteria; 1 practice closed), and 14 new primary care clinics had obtained recognition (7 under the 2011 criteria, 7 under the 2014 criteria).
Data Collection and Analysis
We considered the direct costs of PCMH transformation and NCQA recognition and renewal, including wages, application fees, supplies, and infrastructure or capital purchases. Only incremental costs associated with practice transformation and obtaining or renewing recognition were considered, not ongoing practice expenses for activities that were part of daily operations before the PCMH initiative. This study was approved by the Baylor Scott & White Research Institute institutional review board.
Practice Data Collection
We selected a random sample of 6 HealthTexas primary care practices from the recognized PCMHs at the start of the study period, stratified by PCMH recognition date and practice size, plus 1 senior health center and 1 community care clinic. We invited their practice administrator, lead physician, and office manager, as well as any additional staff identified by these individuals as having been with the practice at the time of application, to participate in individual interviews. Interviews were conducted between October 2014 and October 2015 (to capture both initial PCMH transformation and renewal experiences) by a single member of the research team (BdG); interviews used a structured interview guide, and detailed notes of interviewees' responses were recorded in a standardized data collection form developed in Excel (Microsoft Corp., Redmond, WA). All interviews were conducted by telephone (for consistency across the geographic reach of the sample), except for 2 with individuals who requested a faceto-face format. The interview questions addressed participants' experience with both the initial PCMH recognition process (2008 NCQA criteria) and renewal (2011 or 2014 criteria).
A broad application of qualitative content analysis of interviewee responses, analyzing interview notes line by line to elicit themes, informed the survey design. A mixed deductive and inductive approach identified a list of themes consistent with tasks involved in the implementation of NCQA PCMH standards, as well as additional information about clinic needs for successful implementation of PCMH standards. Further analysis summarized and grouped similar themes and statements to create a list of possible answer choices in the survey. Themes and statements appearing more than twice were included as survey answer choices or served as examples. To increase the likelihood that survey respondents understood the answer choices, all survey item responses were phrased to be consistent with the perspectives of the interviewees. This approach to survey design enabled survey answer choices to consist of specific tasks that emerged from the interviewees' responses, capturing both activities directly addressed by the NCQA PCMH standards and "behind the scenes" activities facilitating the standards.
We developed and managed the survey using Qualtrics survey software (Qualtrics, Provo, UT). It was constructed as 4 blocks of questions to allow for the fact that some respondents were not involved in PCMH recognition or recertification at all, whereas others participated in 1 or the other, or both. An early question asked respondents to indicate their involvement at each stage, and they received only the relevant question blocks. A participant receiving all 4 blocks encountered 48 questions, which included 3 optional free-text responses, 8 Likert-scale responses, 11 multiple choice/selections from a list items, and 26 items asking for estimates of time spent. The survey was intended to take no more than 10 to 15 minutes.
The survey was administered electronically via an anonymous link. For analysis purposes, participants specified their job role and clinic name if they were involved in either the recognition or the recertification process. The link was sent via E-mail to all primary care practice administrators (including those for the practices in the random sample with whom key informant interviews were conducted) with a request that they both complete the survey and pass on the link, requesting that all physicians and staff in the primary care clinic(s) for which they were responsible also complete the survey. No incentives for participation were offered. This method of survey distribution is used frequently within HealthTexas and ensured all members of the target population received the link through their preferred E-mail address. The survey remained open for 3 weeks during January to February 2016, with weekly reminders and updates sent via the practice administrators. After the survey was closed, Qualtrics data were output to Microsoft Excel and imported to SAS 9.4 (SAS Institute, Inc., Cary, NC) for analysis.
Survey responses from the senior health centers were excluded because these practices had not implemented an electronic health record, and the paper-based record system was expected to substantially increase the time required to complete many of the PCMH transformation and recognition activities. Responses from practices joining later (those that obtained initial recognition under either the NCQA 2011 or 2014 criteria) were also excluded because of the substantial changes made in the NCQA criteria between 2008 and 2011.
Corporate Data Collection
In May and June 2015, 2 members of the research team (BdG, NSF) jointly conducted structured interviews with key members of the HealthTexas corporate resources supporting the PCMH initiative. A structured interview guide was used, and detailed notes of interviewees' responses were recorded in a standardized data collection form developed in Excel. Interviewees included directors of care coordination, clinical informatics, and PCMH; vice presidents of chronic disease, care redesign, informatics, and disease management; a PCMH physician champion; and a PCMH manager and specialist. The interview questions addressed both initial recognition and renewal.
Payroll and Expense Data
Data related to corporate expenses and payrolls were obtained from the Lawson GL (general ledger) and Payroll Systems. The HealthTexas accounting department reviews all payroll data monthly and reconciles them with the GL. The Baylor Scott & White Health human resources department defines all job codes and is consulted when determining staffing category linkages.
The costs of additional infrastructure or capital required for PCMH recognition were assessed from the GL. Payments for NCQA application fees were not identified for individual practices. All payments from 2010 to 2013 were assumed to be for initial recognitions. For the period January 2014 to May 2016, 16 applications for initial recognition came from new primary care practices, in addition to the renewal fees for the original HealthTexas PCMHs. Because the NCQA fees vary by the number of physicians in the practice, we estimated the amount paid for renewal fees during this period by calculating the total number of physicians in practices with either an initial recognition or renewal date between January 2014 and May 2016, and the percentage of these within the renewing practices, and then prorated the amount paid to NCQA.
Estimating Costs
Direct costs were estimated based on (1) the time and effort for activities by job category for corporate and practice resources and (2) observed expenditures in the GL. Estimates of wages paid were based on the time individuals reported multiplied by the average hourly rate for that individual's job category. For corporate and individual practice employees, the average wage rate was estimated from payroll records. For physicians, an estimated mean hourly wage was calculated as reimbursement minus overhead expenses, averaged across the HealthTexas primary care physicians and divided by the standard annual number of working hours (n ϭ 2080).
Time and effort for physicians and staff within the individual practices were reported in hours (reflecting the concentrated effort over a short period of time involved in an individual practice's preparation and application for PCMH recognition). We reported median amounts of effort (and associated costs) by job category for the different activities across the practices. The longer-term efforts of members of the HealthTexas corporate resources supporting the network-wide process were annualized to full-time equivalents, based on the duration and intensity of effort reported. Table 1 shows the characteristics of the HealthTexas primary care practices that achieved NCQA PCMH recognition. The HealthTexas corporate costs that resulted from time spent on the activities related to initial NCQA recognition are shown in Table 2 ; those related to renewal are listed in Table 3 . • Interpret NCQA PCMH criteria
Results
• Work with the decision support group to get the reports needed for PCMH accreditation • Work with physicians to write up the information for the 3 target conditions (diabetes, asthma, heart failure) and the evidence-based guidelines for those, and pull together patient education for those conditions • Work with the disease management group to build templates in the EMR; create physician checklists for patient visits involving the target conditions • Audit and review the applications (especially first, which was his practice, and other early ones); maybe 2 hours spent on this ) from which we received responses regarding both. When we compared the characteristics (size, type, and PCMH recognition date) of the responding and nonresponding practices, we found a significant difference only in the PCMH recognition dates: practices in the "midterm adopter" group were overrepresented among the responding practices. Table 4 identifies activities related to obtaining and renewing NCQA recognition on which physicians and staff within the HealthTexas primary care practices spent time. Table 5 shows the median time spent on these activities, by job role, for the individuals who responded to our survey. Table 6 uses these results to estimate the total time (and the associated costs) spent by individuals in a hypothetical 5-physician primary care practice in HealthTexas, with the network average staffing of a practice administrator, an office manager, and 1.5 fulltime equivalent medical assistants per physician. We estimate that such a practice spent a combined 239.8 hours ($10,669) on achieving initial NCQA recognition and 110.5 hours ($4,957) on renewing recognition.
Continued
HealthTexas incurred the following costs for fees, hardware and software purchases, and training related to PCMH transformation and recognition:
• A 2-day conference providing education on PCMH in general and NCQA criteria and application in particular, attended by the physician executive leader, the director of PCMH, 2 physician champions, and 1 member of the informatics/disease management staff, for a total cost of $9,262 • Three Visio licenses ($550 each) for the PCMH corporate team, for a total cost of $1650 • Phones, headsets, double computer screens, and a phone system to record calls and track the number and length of calls for the care coordination resource, for a total cost of $11,600 • NCQA fees: When the HealthTexas practices applied for recognition in 2010 to 2012, the fees included $80 for access to the survey tool to upload documents, plus a per-clinic fee of $500/ provider for up to 8 providers. HealthTexas achieved a discount by submitting a corporate application and then filing the individual practice applications as addenda. The total amount paid for NCQA fees for the applications submitted between June 2010 and March 2013 was $72,270. For renewals (January 2014 to June 2016), for which no corporate application was submitted, the fees amounted to $112,005.
Discussion
HealthTexas spent Ͼ$2.5 million on the initial transformation and recognition of 57 NCQA Level III PCMHs: Because no previous studies have, to our knowledge, examined PCMH transformation and NCQA recognition in a large physician network providing central support for the process, comparison of our results with those in the literature is difficult. Compared with the $774 million the VHA spent on implementing their version of the PCMH model in 908 primary care centers (a per-center cost of approximately $850,000), 15 the $2.5 million HealthTexas expenditure (approximately $43,000 per practice) seems inexpensive. However, the very different nature of the VHA compared with a fee-forservice physician network means such a comparison must be interpreted with great caution. For example, the VHA, as a closed system of care, was able to recoup $596 million of its investment through reduced hospitalizations for ambulatory care-sensitive conditions and outpatient visits with mental health specialists 15 ; in the HealthTexas context, such savings would accrue to third-party payers.
Similar problems arise with comparisons with other previous studies. One that did address private sector practices (albeit in smaller networks and including several operating within a federally qualified health center) in Utah and Colorado examined the direct personnel costs associated with staffing for the NCQA PCMH functions, reaching an estimate of $104,799 per full-time primary care physician per year.
14 However, they focused on the marginal costs of meeting the PCMH standards, potentially including those for functions that were already being performed within the practices, whereas we sought to identify the incremental costs incurred by HealthTexas through the PCMH transformation and recognition process.
The most directly comparable results are those reported from a case study of 2 small, independent primary care practices that had already deployed many of the principles underlying the PCMH model, 16 and for the family medicine practice with 4 full-time providers that was included in the North Carolina study (although the latter applied under 2011 NCQA criteria, which differed from the 2008 criteria the HealthTexas practices initially applied under). 17 The 2-practice case study estimated that (with support staff at a salary of approximately $30/h to manage the documentation required for the NCQA application, and hiring a part-time nurse care manager to assist with population health and outreach), such a practice could expect to spend 500 hours and $46,000 on the process of obtaining NCQA recognition. 16 This estimate is approximately 4 times the cost and double the number of hours we estimated from the practice side ($10,669 associated with 239.8 hours across the physicians and personnel in a hypothetical 5-physician practice) within HealthTexas, demonstrating the benefit to the practices of centralized support. The family medicine practice with 4 full-time providers in North Carolina had an even higher estimated cost at approximately $64,000. 17 However, if the cost estimate from the 2-practice case study is compared with the full cost incurred by HealthTexas, the savings diminish substantially: 57 ϫ $46,000 ϭ $2,622,000 (for practices applying independently) versus the $2,507,506 calculated just above. It should also be noted, though, that the comparison to the $64,000 per practice Data are median (interquartile range) unless otherwise indicated. The interquartile range was not reported when Ͻ4 responses were received ("n/a"). *Three survey responses received from 2 senior health centers were not included because these practices did not use the electronic medical record. † The mean hourly wage included a fringe rate to account for employee benefits and was based on 2012 levels, because that was the year with the greatest patient-centered medical home transformation activity. *The mean hourly wage included a fringe rate, to account for employee benefits, and was based on 2012 levels, as that was the year with the greatest patient-centered medical home transformation activity. † Estimated based on the medians reported in Table 5 .
estimate provides a more convincing argument in favor of centralized support (57 ϫ $64,000 ϭ $3,648,000). Limitations to be considered in interpreting our results include our estimations of cost based on time estimates provided by the individuals involved in PCMH transformation, recognition, and renewal, rather than contemporary recording of the time spent on each activity. The exploratory and retrospective observational nature of this studycombined with the practical difficulties of having all personnel and end users involved record their time separately in various categories-made the latter approach impossible. We also cannot rule out the possibility of response bias on our practice survey. We received responses from 35% to 45% of practices included in the analysis (depending on whether initial recognition or renewal was being considered). While the only significant difference we found between these practices that did respond and those that did not was an overrepresentation of midterm adopters among the former, it is possible that our results do not capture the typical practice's experience; for example, the overrepresentation of midterm adopters likely means that we have underestimated to some extent the time and cost to practices, as early adopters would be expected to spend more time on transformation tasks, not having had other practices' previous experience to draw on. Second, while our results fill the current void in information regarding the costs of PCMH transformation, recognition, and renewal for the growing numbers of practices in centralized networks similar to HealthTexas, they inevitably have limited applicability for independent practices without access to such shared resources. Finally, the question of the extent to which practices were "transformed" through the PCMH recognition process, as opposed to documenting practices, procedures, and resources that were already in place, fell beyond the scope of our study, as did the question of whether obtaining PCMH recognition is a valid proxy for having meaningfully implemented the PCMH model. 16, 21 These are important questions that future studies should address. Not only could they help ensure that the standards applied in PCMH recognition programs truly represent implementation of the PCMH model, but they could refine our results regarding the cost half of the value question, so that practices falling at both ends of the spectrum ranging from "need to fully transform to implement the PCMH model" to "have essentially implemented the PCMH model and merely need to provide the documentation necessary to obtain formal recognition" have a good sense of the time and cost those efforts are likely to incur. This could help practices at the former end allocate the necessary resources to the endeavor (assuming the PCMH model is shown to be effective in improving patient care, outcomes, and resource use) and those at the latter end weigh the costs of obtaining formal recognition against the "per member per month" payments or performance incentives it might qualify them for from payers and accountable care organizations.
As the popularity of the PCMH model continues to grow, 2 the question is whether a business case can be made for the health care delivery system; that is, is investment in PCMH transformation justified by the combination of improved quality of care/better patient outcomes and costs savings through reduced hospital and emergency department visits? Currently, the evidence for quality improvement and cost saving with PCMH implementation remains mixed. [3] [4] [5] [6] [7] [8] [9] [10] [11] 15 Furthermore, business cases for quality improvements are complex, with savings not necessarily accruing to the stakeholders who invested in the quality improvement initiatives. 22 As such, any financial return on investment from PCMH transformation and recognition needs to be tracked carefully to ensure the investing providers are adequately reimbursed and incentivized. A recent microsimulation model estimating the changes in practice net revenue under 3 possible PCMH funding initiatives (increased fee-for-service payments, traditional feefor-service with additional per-member-per-month payments, or traditional fee-for-service with permember-per-month and pay-for-performance payments) showed that the latter 2 offer potential financial benefits to practices but do not create incentives for practices to expand services beyond the minimum requirement for PCMH funding. 23 Other reimbursement structures or incentive mechanisms therefore need to be considered. As the Medicare Access and CHIP Reauthorization Act of 2015 comes into effect, the credit awarded for the Clinical Improvement Activities portion of the MIPS score and the associated impact on Medicare reimbursement will also need to be evaluated in order to determine what incentives it creates for primary care practices to invest in and sustain PCMH transformation and recognition.
